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25 years @ BNL 25 years @ BNL 
Lattice QCD Thermodynamics     Lattice QCD Thermodynamics     &&        J/psi suppression                J/psi suppression        

Bielefeld Brookhaven
Phys. Lett.B178(1986) 416Phys. Rev. D34 (1986) 3193
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25 years @ BNL 25 years @ BNL 
Lattice QCD Thermodynamics     Lattice QCD Thermodynamics     &&        J/psi suppression                J/psi suppression        

Lattice '86 
conference at 
BNL

Brookhaven

Helmut Satz & Tetsuo Matsui
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back to the roots....1977back to the roots....1977                

Lattice '86 
conference at 
BNL
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back to the roots....1977back to the roots....1977                

Lattice '86 
conference at 
BNL

Rolf Hagedorn

22)  N. Cabbibo,G. Parisi,  Phys. Lett. 59B (1974) 67
23)  J.C. Perry, M.J. Collins, Phys. Rev .Lett. 34 (1975)  1353
24) B.A. Freedman, L.P. McLerran,   MIT preprint 541 (1976)

Larry
McLerran
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Percolation and Lattice QCDPercolation and Lattice QCD
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Center for Interdisciplinary Center for Interdisciplinary 
Research, August 1980Research, August 1980
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Center for Interdisciplinary Center for Interdisciplinary 
Research, August 1980Research, August 1980
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Analyzing hot and dense matterAnalyzing hot and dense matter

TR440: 800 KFlops

1980/81

Statistical concepts in hadron physics:
This task, the formulation of statistical hadron physics, can 
be approached in classical fashion along two different lines..
                                                                     (H. Satz, 1977)

Statistical Bootstrap & percolation

Statistical QCD & lattice
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Making Bielefeld – the MetropolisMaking Bielefeld – the Metropolis
of Lattice QCD thermodynamicsof Lattice QCD thermodynamics

Bielefeld university

    ~ 1980 
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Making Bielefeld – the MetropolisMaking Bielefeld – the Metropolis
of Lattice QCD thermodynamicsof Lattice QCD thermodynamics

director of the center for
interdisciplinary research

the 1980 idea:

use the Metropolis algorithm to 
simulate strongly interacting matter

Bielefeld university
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Making Bielefeld – the MetropolisMaking Bielefeld – the Metropolis
of Lattice QCD thermodynamicsof Lattice QCD thermodynamics

Bielefeld university

 

use the Metropolis algorithm to 
simulate strongly interacting matter

the 1980 idea:
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Bielefeld – the MetropolisBielefeld – the Metropolis
of Lattice QCD thermodynamicsof Lattice QCD thermodynamics

Bielefeld university  

Then he went the way he
wanted to go, to find the
answers..... 
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Bielefeld – the MetropolisBielefeld – the Metropolis
of Lattice QCD thermodynamicsof Lattice QCD thermodynamics

Bielefeld university 

Then he went the way he
wanted to go, to find the
answers.....down the steps
which led to the lower structure
of the New Tower of Babel 
                                (=Bielefeld?)



  

15 F. Karsch, Quarkonium workshop, BNL  2011F. Karsch, Quarkonium workshop, BNL  2011

Bielefeld – the MetropolisBielefeld – the Metropolis
of Lattice QCD thermodynamicsof Lattice QCD thermodynamics

the Telefunken machine

...confined to an underground city of their own...
[where]...
all machines, machines, machines confined to their pedestals...
lived their god like lives

machine man



  

16 F. Karsch, Quarkonium workshop, BNL  2011F. Karsch, Quarkonium workshop, BNL  2011

Helmut and his task forceHelmut and his task force

“I can't help them,” said the brain,
“nobody can help them. They are 
where they must be....
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Appearance and disappearance of Appearance and disappearance of 
phase transitions phase transitions 

Tarik Celik

T. Celik, J. Engels, H. Satz, Phys. Lett. 125B (1983)  411

A first order phase transition !A first order phase transition !

A rapid crossover !A rapid crossover !

T. Celik, J. Engels, H. Satz, Nucl. Phys.  B256 (1985)  670

SU(3) gauge theory

QCD with
Wilson
fermions
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(Part of) Helmut's family(Part of) Helmut's family
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Helmut's critical behaviorHelmut's critical behavior

5
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A signature for deconfined matter A signature for deconfined matter 
J/psi suppressionJ/psi suppression

Satz - Matsui

color screening leads to
deconfinement
                     Matsui&Satz '86

deconfinement sets in when the 
string density within a cluster 
reaches a critical value
                          Nardi&Satz '98

If  high energy heavy ion collisions lead to the 
formation of a hot quark-gluon plasma, then 
colour screening prevents      binding... 
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QCD Thermodynamics andQCD Thermodynamics and
Heavy Ion CollisionsHeavy Ion Collisions

Equation of State 
&

 transition temperature 

energy density &energy density &
pressurepressure

disconnected disconnected 
part of the chiral part of the chiral 
susceptibilitysusceptibility

HotQCD, 2009+preliminary



  

22 F. Karsch, Quarkonium workshop, BNL  2011F. Karsch, Quarkonium workshop, BNL  2011

The QCD (phase) The QCD (phase) 
transition temperaturetransition temperature

hotQCD collaboration preliminary:



  

23 F. Karsch, Quarkonium workshop, BNL  2011F. Karsch, Quarkonium workshop, BNL  2011

Cumulants of B-charge fluctuations

B-charge fluctuations at freeze-out 
are at present consistent with HRG 
model predictions and lattice 
calculations, BUT.....

HRG(lines):  FK, K Redlich, PL B695 (2011) 136
lattice (green): C. Schmidt, arXiv:1007.5164
Experiment: STAR: arXiv:1004.4959

quark number susceptibilities
on the freeze-out curve:

A signal for the QCD transitionA signal for the QCD transition
charge fluctuationscharge fluctuations    

J. Cleymans et al., PRC 73, 034905 (2006) 

e.g.:

   susceptibilities = cumulants of charge
                              fluctuations
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Higher moments of charge Higher moments of charge 
fluctuations at RHIC and LHCfluctuations at RHIC and LHC

 higher cumulants (e.g. 6th order) are drastically different in
 QCD close to criticality and in a hadron resonance gas, e.g.

, hadron resonance gas 

, QCD at the crossover transition 

B. Friman, FK,
K. Redlich, V. Skokov, 
arXiv:1103.3511;

PQM model 
FRG analysis



  

F. Karsch, Quarkonium workshop, BNL  2011F. Karsch, Quarkonium workshop, BNL  2011

Happy anniversariesHappy anniversaries
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The future will show .... The future will show .... 

this is not the eRHIC construction side!
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Hall of fameHall of fame
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Hall of fameHall of fame

Diese Seite wurde zuletzt 
am 13. April 2011 um 
19:35 Uhr geändert.
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